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011.09.0Abstract Introduction: Prospective studies have documented an increased likelihood of sudden
cardiac death and unrecognized myocardial infarction in patients with diabetes.
Aim of the work: To study silent myocardial ischemia using exercise stress test among diabetic and
non-diabetic patients with angiographically documented coronary artery disease.
Patients and methods: Patients with contra-indications to exercise test were excluded.
All patients were subjected to treadmill test using modiﬁed Bruce protocol & were considered to
have silent ischemia if ECG shows ischemic changes without chest pain.
Statistics: Data were collected & analyzed statistically.
Results: The study included 80 patients with CAD (40 diabetics & 40 non-diabetics).
Their mean age was 58 years old, including males (73.8%).
According to stress test patients were classiﬁed:
1- Group 1: 28 patients (35%), showed no ST depression no chest pain during exercise test,
10 patients of them (35.7%) were diabetic.
2- Group 2: two patients (2.5%) who were diabetic showed chest pain without stress
induced ST depression (only pain).
3- Group 3: 26 patients (32.5%) showed stress ST depression without chest pain (silent
ischemia), 18 patients of them (69.2%) were diabetic.I.E. Ibrahim).
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(symptomatic ischemia), 10 patients of them (41.7%) were diabetic.
All patients underwent coronary angiography (100%) and all of them had signiﬁcant coronary
artery disease (more than 50% stenosis).
Conclusion: Diabetics with coronary artery disease have a higher prevalence of silent myocardial
ischemia than non-diabetics.
ª 2012 Egyptian Society of Cardiology. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
Silent myocardial ischemia was once thought to be uncom-
mon feature of coronary artery disease (CAD). Lately, it
was recognized as a common clinical entity. It has been esti-
mated that probably millions of persons have silent ischemia
in the asymptomatic patients. Initially, about one third of
ischemic patients with CAD are silent. Subsequently, with
increasing awareness, some reported that ﬁgure to be as high
as 87%.1
Most patients with silent ischemia are identiﬁed retrospec-
tively or never. In the asymptomatic cardiac ischemic pilot
(ACIP) study, patients with frequent silent ischemic events
were at increased risk for advanced coronary disease, including
high-risk coronary anatomy such as three-vessel disease.2. Aim of the study
The aim of this work was to study silent myocardial ischemia
using exercise stress test among diabetic and non-diabetic pa-
tients with documented coronary artery disease in order to
determine whether diabetic patients with coronary artery dis-
ease are more likely to experience silent myocardial ischemia
than patients without diabetes.3. Patients and methods
The study included 80 patients (59 males, 21 females) with doc-
umented coronary artery disease by coronary angiography
(more than 50% stenosis). Forty patients of them were diabetic
and the other 40 patients were non-diabetic.
All patients were subjected to the followings;
Careful history taking with special emphasis on the history
of risk factors for coronary artery disease such as hyperten-
sion, smoking, dyslipidemia, history of MI, previous angina,
previous coronary angiography, PCI or CABG.
3.1. Examination
- General examination.- Local cardiac examination.3.2. Resting electrocardiography
Looking for any ischemic changes:
- ST depression – T wave inversion.
- Pathological Q or QS pattern.3.3. Exercise electrocardiography
The patients were exercised on a motor driven treadmill
according to modiﬁed Bruce protocol.
The patients with the following contra-indications to exer-
cise test were excluded from the study; (exclusion criteria);
3.3.1. Cardiovascular causes
- Acute myocardial infarction.
- Unstable angina.
- Severe aortic stenosis.
- Dissecting aortic aneurysm.
- Recent pulmonary or systemic emboli.
- Resting systolic pressure more than 200 mm hg or diastolic
blood pressure more than 100 mm Hg.
- Left bundle branch block.3.3.2. Non-cardio vascular causes
- Active infection.
- Uncontrolled metabolic disease.
- Neuro-muscular or musclo-skeletal or arthritic disability.
- Peripheral vascular disease.4. Interpretation
Patients were considered to have silent ischemia if ECG
showed ischemic changes without chest pain.
Patients were considered stress test positive according to the
ACC/AHA Guidelines, 2002 criteria;
1- P1 mm of horizontal or down sloaping ST segment
depression measured 80 ms after the end of QRS
(J point). ST segment depression is measured using the
P-R segment as a base line.
2- ST segment elevation.
3- Slow up-sloping ST depression P1.5 mm at 80 ms after
the J point.
Patients were classiﬁed according to results of exercise test
into four groups:
Group 1: showed no stress induced ST depression or chest
pain.
Group 2: showed no stress induced ST depression but with
chest pain.
Group 3: showed stress induced ST depression without
chest pain (silent ischemia).
Table 3 Showing prevalence of silent ischemia between
diabetics and non-diabetics.
DM Silent ischemia
Absent Present Total
Non-diabetic N 32 8 40
% 80.0% 20.0% 100.0%
Diabetic N 22 18 40
% 55.0% 45.0% 100.0%
Total N 54 26 80
% 67.5% 32.5% 100%
Chi-square p-value 0.017
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4.1. Coronary angiography
Most of the patients were documented as ischemic heart dis-
ease based on coronary angiography within duration not more
than 6 months before exercise stress test.
The angiograms were analyzed in detail. The CA lesion was
considered signiﬁcant when the diameter of the vessel lumen
was reduced by more than 50% in at least one of the major
coronary artery segments.
5. Data management
Data were collected, revised and then edited on the P.C. The
data were then analyzed statistically by using SPSS statistical
package version (12).
The following tests were used:
P value > 0.05 = non-signiﬁcant (NS).
P value < 0.05 = signiﬁcant (S)
P value < 0.01 = highly signiﬁcant (HS).Figure 1 This ﬁgure shows coronary angiography results among
diabetics and non-diabetics. Most of patients with three vessel
disease (80%) were diabetic. This was statistically signiﬁcant, (P
value = 0.03).6. Results
6.1. Patient characteristics
Eighty patients with documented coronary artery disease by
coronary angiography were included in this study, their char-
acteristics are included in Table 1.Table 2 Showing relation between DM and exercise test results.
DM Exercise test results groups
Group 1 Group 2
Non-diabetic N 18 0
% 45.0% .0%
Diabetic N 10 2
% 25.0% 5.0%
Total N 28 2
% 35.0% 2.5%
Chi-square p-value 0.032
Table 1 Patient characteristics.
Age 51.82 ± 8.52(30–75)
Hypertension 49(61.3%)
Duration of DM 19.1 ± 7.52 (5–35)
Sex
Male 59(73.8%)
Female 21(26.3%)
Smoking
Ex-smoker 7(8.8%)
Non-smoker 40(50%)
Smoker 33(41.3%)
F.H of IHD 40(50%)
History of MI 38(47.5%)- Resting ECG: 33 patients (41.3%) showed resting ECG
abnormality of IHD (ST-T wave abnormalities or patho-
logical Q), 19 patients of them (57.6%) were diabetic and
14 patients (42.4%) were non-diabetic. This means that
there was no signiﬁcant difference between the two groups
as regards resting ECG abnormality.
- Exercise electrocardiography results:
All 80 patients were exercised according to Bruce protocol
with the following results;
Fifty patients (62.5%) developed ST depression during
exercise, with sensitivity 63%, 28 of them (56%) were diabetic,
and 22 (44%) were non-diabetic.
Patients were classiﬁed according to the results of exercise
ECG into four groups: as shown in Table 2.Group3 silent ischem. Group 4 Total
8 14 40
20.0% 35.0% 100.0%
18 10 40
45.0% 25.0% 100.0%
26 24 80
32.5% 30.0% 100.0%
Table 4 Correlation between results of exercise ECG and coronary angiography results.
Exercise results groups No. of vessels aﬀected
1 2 3 Total
Group 1 N of patients 15 11 2 28
% (within no. of vessels) 53.6% 29.7% 13.3% 35.0%
Group 2 N 0 0 2 2
% .0% .0% 13.3% 2.5%
Group 3 Silent ischemia N 8 15 3 26
% 28.6% 40.5% 20.0% 32.5%
Group 4 N 5 11 8 24
% 17.9% 29.7% 53.3% 30.0%
Total N 28 37 15 80
% 100.0% 100.0% 100.0% 100.0%
Chi-square p-value 0.004
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or chest pain during exercise test, 10 patients of them
(35.7%) were diabetic and 18 patients (64.3%) were
non-diabetic.
2- Group 2: two patients (2.5%) which were diabetic showed
chest pain without stress induced ST depression (only pain).
3- Group 3: 26 patients (32.5%) showed stress ST depres-
sion without chest pain (silent ischemia), 18 patients of
them (69.2%) were diabetic and 8 patients (30.8%) were
non-diabetic P value = 0.017 which is statistically
signiﬁcant.
4- Group 4: 24 patients (30%) showed ST depression and
chest pain during exercise test (symptomatic ischemia),
10 patients of them (41.7%) were diabetic and 14
patients (58.3%) were non-diabetic P value = 0.329.
The study results showed that silent ischemia is more preva-
lent among diabetics representing 45% of the patients with si-
lent ischemia. P value < 0.05 this is illustrated in Table 3.6.2. Coronary angiography results
All patients underwent coronary angiography (100%) and all
of them had signiﬁcant coronary artery disease (more than
50% stenosis) as per inclusion criteria of this study, with the
following distribution, presented in Fig. 1:
Twenty-eight patients (35%) exhibited single vessel disease,
thirteen of them (46.4%) were diabetic and ﬁfteen (53.6%)
were non-diabetic.Thirty-seven patients (46.3%) exhibited two vessel disease,
15 of them (40.5%) were diabetic and 22 (59.5%) were non-
diabetic.
Fifteen patients (18.8%) exhibited three vessel disease, 12 of
them (80%) were diabetic and three (20%) were non-diabetic.
6.3. Correlation between results of exercise ECG and coronary
angiography results
It was found that most of patients with single vessel disease
(53%) had negative stress ECG (group 1), most of patients
with 2 vessel disease showed silent ischemia (group 3) and most
of patients with 3 vessel disease were symptomatic (group 4).
This was statistically signiﬁcant, (P value = 0.004). This ﬁnd-
ing is represented in Table 4.
7. Conclusion
From the present study we can conclude that diabetics with
coronary artery disease have a higher prevalence of silent myo-
cardial ischemia than matched non-diabetic patients with cor-
onary artery disease.
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